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ABSTRACT V •< * , 

Between the spi;ing of 1970 and the suaaer 9f 197U, 
1,^47 students Enrolled, in Math X, a auljiilevel PSI (Personalized 
V System of Instruction) type of open-endea aatheaatic^ instruction^ 
systea at Antelope Valley College. Results o'f a study designed ^ to 
evaluate the course by comparing it with th^ acre conventional 
mathematics lecture course indicated that: (1) students ^)xo had 
enrolled In Math X coapletid fewer uni?^^ (2) fewer students feceived 
success grades .in Bath X than in conventqpnal lecture classes; (3) 
Hsith 1 students had a higher grade point average; (4) students who 
earned low or nonsuccess grades ^n Math X werrt on to do b^titer in 
conventional! classes, whereas students' who earned high grades in Ha£h 
X tended nat t'o do as well in conventional math ^cla^&ses; .(5) Hath X 
instructit^ cost approximately three percent less than conventional 
instruction; (6) only 38X of lecture-only students continued to study 
aath, while over 52% of those .exposed to aath X did so. Results of ' a 
guestiofinaire sent to 300 Math X students {30S response) indicated 
that students believed Math X to be about as difficult as other i|ath 
courses, that aost respondents would repeat Math X for aore advanced 
study if such were offered, and that aost would 'be interested in 
classes in other subjects taught using the saae forait. (DGJ 
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ABSTRACT 



A COST-SPPECTIVE A.NALYSIS AND FOLLOW 'UP 
STUDY ON A MULTI-LEVEL i^THEMATICS JNSTRUCTION \ 
' SYSTEM AT ANTSLOPS VALLEY COLLEGE 



A cos-^-ef festive analysis and follow up study was con- 
djdotecj on a rand^ sample of students after exposure to 
a multi-level PSI systeriv' of math instruction • The study 
ificludes comparison pf, cognitive accompllsKment and cost 
of instruction und^r the innovative system to -similar 
► ^parameters as evidenced in a random sample control ^oup 



which^ received conventional lecture-ty^e instruction in 

» • s 
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mathematics • 
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A COST-EPPECTIVE ANALYSIS AND FOLLOW UP 
STUDY ON A '"MULTI-LEVEL jMATHSMATICS INSTRUCTION 
SYSTEM AT AI'ITELOPE VALLEY COLLEGE 

A multi-levej. PSI type of openr-ended mathematics ins true- • 
tidn syst-em was introduced at Antelope Valley -College' 
during the Pall of d9J.O* The class was named Math X. 
Between the Pall pf 1970 and the Susimer of 197^* 2S sec- 
ij^ons Involving as few 'as, 32 and as many as lA6 students 
had been completed* More recently, over 200 'students 
ere- enrolled\in a single extended'^day section. ^ 

UntAl J-97^> statisticV on these sections were in-cluded in 
the standard gcade' knd attrition study with little con- 
cefTi. Some refledtion on th'e nature of Math, X caused 
concern that, the .inclusion of'g3>ad,e and 'attrition figures 
from PSI systems with statistics from conventional 'le c- 
ture type ' clas'ses was a toiicing of apples said oranges.. ' ^ 
The following unusijiai features pT the Math X system make 
comparisons .with- conventional systems of instruction 

at ^ ^ 

difficult: ■ .> 

L. • Students are- allowed' 'fb enroll without screening ' 

or consideration of .prerequisites . ; .. 

" . • - ' ■' « » . ' * 

2. ' Blacement in.- any ]^vel within Matfi X fs dedided^ ^ 

after inventory 'testing ^d«ui5bn the advice of-' 
'a teacher or, procto-r. / ' ^= < 

3. After a student is Counseled intb the appropriate 



•level, the instructor or proctor". .advises h'X'S-T^, 
garding-the objectives of that level for success.. 

The student may jp.ot have to study all elements if 

/ 

he exhibits mastery, of certain elements. 
Math X student^ are allowed to progress at their 
own l*ate* throufeh a sequence of PSI materials 
(usually a programmed text or audio-tutorial 
materials) and may complete a level. at any time 
durli^^" a semester or may require over one semes- 
ter to be successful. Instructor pacing is prac-» 
ticed in an attempt 'to help establish' sound\tudy 
habits and to insure as many successes each se*- 
mester as. possible. 

* No penalty" grades are 'ever awarded, and students. 
' may enter or drop the clas'? or level at ar^j^ time. 

They may also trans^'er- into a ;Lecture section 

(if quj^ilfied) at any time. ' 

All tests are repeatableV ie.. » a student may re-, 
Study, after a test and tfetalce an alternate form 
of the test as many '.times as he wishes in an at- 
tempt.- to obtain 'th& grade he desires^. 
Up. to 19 ninits can be earned in remedial math 
■ toj)ics (levels from arithmetic .through trigono- 
metry) and, College Algebra during on e semes^ter. 
(T.h;is has fio^t happened y^t — the maximum number 
. 'completed is 12.) 
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Consideration of th^ unusual' features listed above pro- 
vide? convincing. evidence that the Math X learning scheme 
cannot be compaj^ed with ^tandstr^ methods of instri^ction 
using conventional gradp and attrition percentage ifiethods. 
This study was designed to fill the ne«d for accoiyitabil- 
ity in the Math X program. An "Attempt will be made to 
develop a- cost-effective analysis model for cpmparing 
lecture type instruction with Math X' (^I) methods. * ' 

A second element of ' this study will b^ the assessment of 

the compaVative satisfaction of studeiits who have been 

exposed, to Math X study (follow -up) . 

- . ■ . ♦ • • . 

The state(J objectives- of' the study are: 

..1. To compare student success figures from classes 
taught using Malih'x -procedures with figures from 
conventional math glasses. i ^ j 

2. To assess and compare the relative abiliti$s of, ' 



students from Math X classds with students from 
• conventional math class'ejs ,by correlating graces 




-made in classes taken after taking Math X wi^h 
grades made In Math X. 
'3. To determine the cost of Math X instruction as 
compared with conventional math instruction on 
a psr-i:Student -basis. s 
H. To set up an accountability model enabling' com- 
pan's ons" between conventionally taught lecture 



I 9 



. - ■ . I 

type math classes with the Math X in.s<ructional 

system (a eost-ef fectiveness'-model) .' 



\ - - ' - 

5. To assess student satisfaction with the Math X* 
t^rogram after t^e. student has had a chaAce to be 
away from the program* 

In general/ the study will provide feedback f or "xffee in 
refining and perfecting what >seems to \\e one of the latest 
methods oX mathematics Inst^ruction. strategies ♦ 

PSI Instruction (Iriistitutional|Re'sear6h frqm t'he 
, Lit^erature.) r ^ - Ji 

Over 46, stut^ies are recorded bylDr* Robert A* Reiser of 



Arizona St ^^e University JLn his \lit4rature-search study 
titled "Seif-Pacing and fnst^ructbr (Pacing in PSI-^Courses.J' . 



t/v 



While^ t^h6/ thrust of his stUdy tpward .pacing procedures, 
optinfizat/ion of success "^is his maior concern '(sis it is the 



^conc^yn^^f this study) w All authyors mentioned lr\ Dr^^ei-^ 



/ 



ser'/^ 'study agree tha^ pacing is/ necess 




believe in 



using pfosLtive motivational methods rather than punitive 
tacW.c?, which ma^^ include* the uhpeat of non-success^ 

il ' '-I / • • 

gr^dep. iMost ^PSI methods conlsildered involve student proc- 

i ' ' 



inder^ohe professional. The ratio o( instructor-* 

iy abgut ^i20. 



to/r.s 

proctDr to students is generalHy ab9ut .1:20. While 'cost- , 
ef f ecftiyeness is mentioned, a model is not proposed in 
Dr. Reiser's st.udy. • / 



A sliudy done i)y Mary A. Golladay and three associates * 



''under the' auspices of the U*S* Office of-Ediication, pub- ^ 
lished in May cJf 1975 > indicates that jnodels of tradi- 
tionally^ t rupture ^ educational experiences are .thapprop- 
riate for^^use in assessing individualized instructional* 
programs* .l^ljeir stAidy^ titled "Problems in Empirical 
Research on Individualized Mathematics Programs,*^ includles 
a system of "descriptors" and a complex flow diagram forV 
analysis purposes but sheds no light on building a cost- 
effe^ti\||e model for our study. ^ ^ ' j ^ . 

A study I published by Merrill Publishers regarding the use 



of Jthe^ Merrill system of aCt. instruq'tlon at^Pulle^ton ^ 
Community College (Project 70) describes cost, savings in 
PSI mdlth .instruction .^.t Fullertgn. The study reports data 
from t/i>e 1974-1972 peripd 'and cl'aims a saving of $10,800 
pier year /on a program involving thrbe sections of 35 stu- 
^ents^leach in a "Fundamentals of Algebra" class . (single 
ll^'vei^^ Modified self pacing is reiiorted and a fair de- 
fcres/of success is claimed in. the Merrill" analysis* 

A./three-part study titled ."Relative Direct itnstltutional ^ 
^dsts of Biology Two and^ English A Laboratory at Golden /• 
' Wjfest , College" by Dr. Richard W. Brightman* attempts, a- /' 
tomparisQ^ -of .costs o-f instruction par hour in PSI/AT^ 
^plasses versus conventional Instruction.' The Golden^e^l 
' College^ PSI sy^ftems (many are CIS) are, reportedly very 
cost-effective. . ThQ model developed in the analysis Was 



modifiea slightly used in a report 'wr it-ten at- Antelope 
Vall^ ColJ;pg« jbitled "Comparing Instructional Costjs of * 
Selecteid Programs at a Junior College."'* Portibhs of the 
research Models from these -papers will be combined with a 
student, succes.s 'factor called Units Completed' Per Student 
(UCS) to providtf'a cqst^ffectiy^ model of analysis for 
/4ath X. • ^ ^ 



I 



,y 



^egearch /Hypothesis ' ' 

a. / It is hypothesized -that a cost reduction per stu- 
dent of appr6ximately 20% can be realized using ^ 

Math X methods of^PSI wibh a staffing formula in- ' 

^ / ^ ^ 

voiving instructors and student ayies (^octors). . 

The relative' cbst pejf*" ADA will based on "trie 
Current costs of education " a)^ calculated on a 
median conventional math cl^s . »(A. media^i con^ 
ventlonal math class. is defined a§ a lecture type* 
math class stafffed by an instructor receiving a' 
salary at the median in the salary range.) • \ 
• A cursory elimination of data from Math X pro- 
grams indil^cate^ a higher proportion of uqguccess- 
ful students than in ' conventional math clas.ses# 
It is' hypothesized that a cost-effective ^analysis 
will diaclose that success versus nonsuccess may 
not be a useful, cj'iterion on whichj to base the 
desirability or rating of the Math X instruction- 
'al- scheme. , ' • 



1. 



\ 



3.^ '^Sl instructional schemes'are tailored to meet, ^ 
the needs of the individual student. Some edu- 
.cators' question the Validity of any scheme that^• 
does not olace huddles in the 'cath of succtess for 
th^ purpose of serening the population in order 
to. filter out those le«.mers who are not abl% to 
* adapt to classical college procedures* It is 
hypothesized that the^quantity" jls approximately 
the same as wotld be learned in lecture and that 
H§th X students_ suoceeci as well in the next math 
class' despite the special handling present in 
Math'^. ^ a 



A- 



Methodology of the Study ' 

Stati^t^^ical s^j/liiiigj procedures will Ije used in this sti 
dy. . Two- main, I samples will be used. ^ The first sampjie will 
,be, n\ade up pf approximately" 30O students randomly selectsd 
from the MatK.X pcJpulation. The second group wlli be se- 
lected from students involved in all types of math study 

1 

an'd will be used.as a control, group typical of the, general 



math student ^ A subset . o 



ie 



the last group made up of thos^e 
students who did not encoijinter Math X in. any oT tKair. stu- 
•dies will be examined statistically • 



Finally, a auestionnair© will be mailed to the Math X 
students askfng for their opinion of t^ie ppogram. * 



. • . — - I 

" ' ■ - ' 

Th'e Re search Ifodel . . -v ^ 
7^ — . • .. 

1. Units conoleted per student will be compaijecj 
< * • 

* using the corj'trol group ver^s the 'Math X sample. 

'^2.v Cost , of -instruction of a math ^student in a lec- 

♦ • \ ■ ' I 

• ture setting wi^ be calculated. The cost of in-'- 
struction of a Math X student using the factor 

* "Units Completed Per IStudent 'R^tio" -wil^ be- com- j 
pared to the cost of lecture -type Instruction on 
I *^ co$t-e^feetive basis. • • > • - j 

3. To cc>bplet;e thp cost-effective accountability 



model, ^comparison of grades awarded *in the two 
math ^strnictional schemes will be made and 



calculation of the correlation between grades . 
inadev in Math X versus grades made in classes j af- 
t^r Math X will be attempted. 



The Math. X Sample ' . 

^ ' rf^' 

A sample of ^approximately 300 students from a population 

17^7 students Who *had enrolled in'Math X between the 
spring of 1970 and tije summer se^ioh of -197'* was dra\m by 
raad&m number methods, using an IBM'^ystem 3 Model- 10 -com^ 
•puter. Alpha numbers, of students in the population were 
blaced in the memory of the computer and the draw of the 
sample 'was done by generating six-digit" random" numbers. 
Alpha numbers, corresponding to the random numbers from^thej 
comout.er were selected as the Math X sample. ♦ The -sample 



was then che :ked for .va],id'ity by comparing certain charac- 
teri^lUcs of- sub-groups in the population with similar 
characteristics of the sample (by percentage). After' some 
minor adjustments in the sample, stratification validity 
was found to exist and the sample was Judged to 'be faiirly •' 
representative of the Math X population. .. * 1 



■ ^ . .A. i 
The Control Group • ' j .} 

. ■ [ 

Students in the control group were picked on a ^stratified 

' . . i 
random sample basis using a random number table 'to select 

■''Ik ' ' \ 

section, teacher, and line "number on a roll sheet. Strat- 

• - ' ' - - • ■ " ! 

ification was accomplished by. selecting the number of stu-.. 

dents enrolled from 1970' to" 197^1 (the- .same." period used ; 

yith the MattJ X group), in each 'leve^3, of math," ie.. Math 

50, Math A, Math B, etc., as th6 proportion these, groups • 

represented to the total number; of students in the math 

division in the semesters o^ cohciem. 

The sub-group of students nit involved in Math X was sep- 
arated using the pomputer to match alpha numbers of the 
control group with the Maithi X population. . " 

One hundreti\^orty were selected frbm the roll sheets of 
instructors by the random methods mentidned above. The 
grades of each of these sample members wbre recorded on 
data record cards' and a transcript, search, provided histor- 
ical math records which were also recorded. Conf idential- 

i 

ity was. preserved during these procedures by xising alpha 

* ■ T - 



number^ Instead of student names. * j 

Control Group Characteristics ^ ' 

Fifty-nine students in the original' sample of I^IO >iad.bee^ 
involved in Math X at one time or another. Thirty-four of 
the original sample were purged because of incomplete 
records or because they were s.till in attendance (our sam- 
ple was supposed to be made .'up of students enrolled.be- 
tween 1970 and the summer session of 197^). Eighty-one of 
■ the I'Od-member final sample had not been involved in Math 
X studies and the remaining 26 had taken Math X as a part 
of their math program. (As an aside, a rough calculation 
•indicated that about 42? of the students selected in the 
original sample had been exposed :to Math X during their 
study of mathematics.) '' < 

Data indicates that students In the control grdup received 
24 W grades, 4 D grades, and no 1^; Shades. Confljining' W's . 
and D!s jC these are considered non-success grades) and com- 
paring this, total with all success grades earned yields a' 
29.6JJ non-success rate. This agrees, closely with the 
perdenhage of W's and D's reported in non-Math X classes 
on the attrition an^^ade study prepared annually by the! 
Officfe of Instruction. It was also determined that the 
average number of uni't.s' earneS per student in lecture^ 
classes, is .11.05 (the arithmetic mean) wlbth a standai^d de- 
viation' of 2 units. Ninety-one passing yferades in 303 



*unij:s were recorded by 76 of the 3l non-Math X students* 
Slightly over 122 o^ the control sample did not receive a 
success grade (C^or better) io any math class. ^This group 
'if^fill be compared to the Math X sample in the research mo-. ^ 
kel v(hich follows • 

• -V 

Results: The Math X aample Versg? the Control Group 
by Objectives , , ^ . ' 

OBJECTIVE 1 — Comparison of Student Success Between 

- I 

' Central Group and t4ath t Group , [ 

On a, per-person basis, fewer units fre completed in Math^X 

-i ! • J/^ ^ J ' ( \ 

than in ,the c^nyentioaal 'leoti^i^etting. In lecture ^ 

classes, ^.05 units per student .were completed, while. 

only 2.55 uAits per s^dknt were comp3,eted ' in Math :X. » ; 

\\ ' .■/'.■ i 

Among special group of 95 Math X stui^ntfe who took _ ^ 
c'onyertU'onaL math classJs after taking Math X, ^.7^ units 
per student were accumulated. A "t" test of- significance- 
disclosed that 4.75 versus 4.05 was nof significantly 
different and therefore stud^^s who went on afte^r Math _X , 
were not significantly different from the population (at 
least in terms of units completed). The^ total Math X ' 
sample of 2 87 with units per person of 2.55 tested; signif- 
icantly different from the populat^i^n at the .001 alpha 
level. ' • 'I 

A comparisc^a of GPA earned by the control" group to the G?A ^ 
of the Math .X samp.le shows that a significant difference 



.exists; this difference tests -well'in excess of th8..01-^ 
alpha level. The Math' X GPA was found t«rbe 2.92 ^with / 
s 7 while the control group showed' a 2.67 GPA with; 

an s = .87. Higher grades aire being awarded, to successful 
students in Math X. It is cohcluded_ that fewer units per-, 
student are being completed .by Math X students, and ^t hat 
grades avrarded to these students are higher. It - sh'ould *be 
noted that similar standardized final examinations a:pe* . 
giv^n in most similar Math X and non--Math X classes at - • 
A^V-. College,. -so that CPA figures do have a common "base.* 



OBJECTIVE 2 -7 Correlation of Grades Received' in Math X 
* WithsGradeg Earned by the Same Students in 

Conventionally Taught Math Classes Aft6^ 
Exposure to Math X ^ " / 

A point bis.erial cor>elation was attempted- (see 'Appendix^, 
D). An ^pb ' '-^^ was calculated., If this statistic werl 
used to* predict degree of success^^, only a 3^% impr^ement 
over chance alone would be realized with such a-'O^altxe.. 
ffowever, while not ^highly -significant^, the re'salt does ini- 
dicatft a trend. Apparently, studentsjWho received low or 
non-success grades in Math X^wertt on :o do better in con- 
ventijonal (|la§stfs. Conversely, those students who re- 
ce'^ived hig^ Ibades in Math X had a* tefmency not to do. as 
well in icohventional classes. A careful pheck of the 
memb^s of the 95 in the sample of those Math X students 
who went on to conventional classes reve'als that very few , 



made grade point averages varying more than one point an 
the class folic>wing Math X (gee Appendlpc A)..- / • 



1 



OBJECTIVE 3' — An Approximate Cost Per Student-^Iour 

• Calculated on Conventional Math Classes 
And- Math X Classes 
An approximate cost- per student-hour in regular matll in- 
struct.ioh calcul'ates to' be $1.56. Costs ''computed orj a \\ 
sim^l^ b'asis f or IJath X are about .$.95- An apparerit dif- 
ferenpe of about ^'0? exists. IJowever, it must be xmder- / 
stood thg-t^fewec students make success grades In Math X 
and, therefore, a factor must be used .to adjust, costs -for 
con^arison purposes. '. " ♦ * « , 

'■ r ■■ ' *'••'■/ 

OBJECTIVE.^ -r An . Accountability Model Enabling. Comparisons 
' - ' - - ^ / j i 

* O'f -the Efffecciveness of Conventional Vers.us 

' ' . ' ■ .f • 'I 

■• . psi ;4ath X-Type Classes in lilat hematics'-^ [ : 

Instrutstlon . , 

A Uriits Completed per Student Factor (UCSP) was developed • 
by diVlding mean units completed per Math X student by ! 

mean units completed per coiBventional stiident. UCSF .03*' 

' ■^'^ * ' " ' 

jtn order to qorrect the cost' per hour* ca],culated in'^OBffEQ-^ 

TIVS 3, one must divide $.95|by the UCSPj which yields a • 



/ 



corrected value 



of the apparent 



divide $.95 
of $1.51 per 



The effective djf ferenpe seetas to be bnl^ 



hour fori Maljh X instruction. 

about 3% instea^ 



HQ% lof^ cost percentage calculated abo\^e 



(Math X cost figures were calculated ising the present 



f 

'19 



ItafXing formula ,which calls for one instructor for the 
first 45. "students and two aides for each additional ^5 
studehts-,' except after 135, when usua,lly two instructors 
are assigned* •) 

A first porisideration might lead-bn^ to conclude that- the 
Math X scheme of instruction fs nc^t''as cost-effective is 
-it should, be* However, income from«AbA is not based upon 
units completed f only on those students who are in atten 
dance during fbhe 'fourth week of instyu<:tiori* Therefore, 
income from the ADA formula- is in exijess of what * this . 
cost-effective mo'del indicate?. It should alao be noted 
that some students are* not "paid.for^ under the AD A air- ^ 
rangement because' they enter well aft'^er the fourth week 
(Census Week) • • . \ ^ . 

Aside from costs per hou^ of instructj^Lort, other factors 
about Math X should be considered, "the UCSP does not .;■ 
take into account the services pVovid^d' in 'Wath X t^t , 
are not provided in conventional math classes ♦ testing 
)and guidance- functions are provided wj.thln thje class 
Jstructure. The "stretched, semester"- bon-cept and "drop- 
in" (Capabilities meet the needs of special students, who 
otherwise might not succeed, or even get an exp6sure to 
math instruction. * Al^o; lepture-onli^ student's do not con- 
ue in their math studies to the decree which "those stu- 
ts exposed to%Math|X apparently'* do .\ Only abbut 3S? of 



tir 
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lecture-only students go on to study math/ while over 52% 
of those exposed to l^ath X go on to enroll again in- math 
classVl. " This, may itidicate the existence of a covert ' 

• ; * • 

' • > / * * 

motJ^vational factor inherent in the Math X system* 

if 

Con^sldering the added services 'provided 'students in Math 
X,/ maybe the UCSP, method of comparison is a bit harsh*' 
"^p^JEC^IVE '5 explores student attitudes toward the system* 
tf Math X pleases the students to the extent that its 
enrollment figures Indicate, probably it is more cost- 
effective than this accountability model , indicates • . 

' OBJECTIVE 5 An Assessment of Student Attitudes toward ^ 
: ^ Math X Instructional Methods 
Ajbout 300 questionnaires were mailec^ to the student's of 

the Math X sample. Forty-nine questionnaiires were re- ^ 

1 • ■ • >^ • : ; I 

I turned undelivered. (N.oting the, tabulate'ti datea ii} 

' *. , 

Appendix C, students in, the earlier sections did not' re- 
turn the questionnaire — prpbably because they had moved* 
out of the area and were not contacted*) Over 30^ the* 
delivered questionnaires were returned before the cut'^off 
date of the survey (t^is is approximate percentage , 
estimated in the 'design phas^- of this model.T. ' • 



The retui'ned> survey forms' indil^cate that student? f.eel ^ 
Math X studies are about difficult as.n.6n-Math. . 
" Sixty-nine percent of the'^sample indicate that. they wouid 
repeat Majth X for more advanced .study, .if off e^fed^ and^^ . 



that they would also be interested' in classes' other than 
math classes taught using the same format (PSI)* These 
.Answers indicate positive feelings' toward the learning 
w methodr * In. answer to the question, "Do you^feel you would 
..'have leai!ned more math in a classical lecture type class?" 
32 said yes while 35 said no. A Likert scale ranging from 
0 ('much less) through 5 (about the same) to 10 (much more) 
was pfrovided as a validity measure* The mean ' response on* 
this scale was 5*35 5 with a standard deviation of- 2*55* 

The most outst^ding feature of Math X was the ability to 

move as fast through a Course as desirable* Open-ended 

*. • * » ^ 

' enrollment ranked second in popvilarity (by GPA bating 
compsLrison see Apoendix C). ^ 

Students rdted the progf ammed textbook^ lowest among the 
features, with the role of the teiacher (non --lecturing,, 
. student-helper 'mc/de) "next \lowest* Many c(S|mm6^ were in- 
cluded regarding thfe featiires* Proip these, .comments, it 



s 



lint 



is the fueling of the researcher that students are con- 
cerned about the s,low' .pace | through the prpgrammed texts 
because of such "little bits" in each frarae, and students 
concerned with the different role of the teacher clearly, 
indicated that they prefer lectures. ■ 

The tenor of the responses was generally one of positive 

/ 

• feeling for the system. Those who liked Math' X* liked it 

- , . 

very much. ' Those who did not wish to take • it agjaln seemed 
|- • ^- • - ■ . V 
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to desire st'roAg pacing discipline procedures with lecture 
type presentations. .These students are the, ones who un- 
doubtedly are not willing. to be responsible for their own 
success (or failure). 

* . ' r 

Examination of H^^potheses • ' • ^ 

HYPOTHSaiS 1 ' ' • 

Costs per* ADA h?ve riseh from $762 .^tS in 1970-71 to 
$&ii7..32 in 1973-7^. Calculations using the last figure 
yield an average cost per ADA-hour of $1.61 ^^in the Antelope 
Valley College District, ^f eduipment costs gind amorti- 
zation charges arft subtracted/(math is a low-equipment'' ^ 
subject), cost af instructior/ is about $1.56 per,-.^rtr\i4€At 
hour. ^ , 

■ / ' ■ " * . 

HYPOTHESIS i claimed a miniinum .of a 20? saving could be 
realized using Math X methods. A "worst case" considera- 
tion using the'tJCS'P comparative method pToduces a savings 
of only 3% — therefore, this hypothesis -is rejected. ■ 

4 

HYPOTHESIS 2 • ' • * ■ . 

HYPOTHESIS 2 states that success versus non-success may 

( • ! 

not be a useful criterion* on v/hich tp base' the desira- • 

*' I ■ ■ ' • ' • ' } 

Wlity of the Math X type of instruction. Up to this 

point , "success" in a class#has meaiif -receiving .a passing 

grade. In Math X,'many students' enroll to study a. portion . 

or a topic in math, leaving the class as soon as they have 

"mastered that topic. 'Additionally, passing a class^may ; 

- ■ \ ■' • ■ ■ " ■• ^ T' 

23, ■ ' ' \ 
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requir^SRore tham one semester,, in which case a "student 
receiv^s^a non-succ$ss/ grade (W) during the first p.hase of 
his studies* In eiither\case , the non-success ^rade does 
not really mean non-su<;cess* A convention discovered in 
the literature and practiced by most PSI proponents allows 
'one and one-half semesters for success, in a course of * - 
Study' before a rion-success grade is awardea. While. this 
modification in gfefinition would have 'contritluted posi- 
tively to our results, it is difficult to esti^aate the ' 
precise effect**. " ' * • c 



.On the basis of tha responses received on the student 
questionnaire an^i .tlj^ conti^uing upward trend in e.r\rpll- 

^ment, HZPO^HESI^; 2 wiljixbe accepted and a diligent effort 
will be made to establish a Aew base for .assessm.ent of 
Math X success; • * ^ ^ 

'HYPOTHESIS 3. . ^ ' ' 

An objective c'omparison of the amount of matji learned iA 

I \ 
Math X Versus the amount learned in lecture math classes 

is difficult to make* HYPOTHESIS 3 stated that abcJut as 

'much or%maybe more mathematics,, was learned in the Math 'X ! 

\'^ ' 

system. Apparently •stu'dents are not hurt by the spjr^eme, 
and mar/y\(^o go on tp do weftl in cQnventional math' c^^ses* 
A standard Pearson r was calculated using the grad^a . ^i^bm^ . 
th-^^ sample group which went on to more ^dvance^d math'^tudy. 
An V = .02 resulted. The point blserial correlation*. \ '-' 



'discussed In OBJECTIVE^ 2 with the value = -.52 tomj 
pared hcL well students did in Math X with whether th^ 
did the ffame or better (considered positive) vropse ■ 
(negative). (The' "worse". condition included the condition 
unsuccessful.*) This valufe of correlation does not "yield 
any conclusive evidence (refer to. OBJECTIVE 2 for discus-' 
3lon). ; . 

\ln view of the loW* correlations calculated, this hypothesis 
needs further investigation, but will be terrtatlyely ac- 
jcepted because, of the sttroti^'indlcatlons that|jnany student 
[needs ^ot met * in conventional math classes aije bfeing met 
j j-n, the "Math X cLa^drocL, Without the-^ynsejlor screening, 
/it is -IspeculatAd that; 'the initial ab 

. Maih iX en'rolWe^s may be somewhat lower /than alj/illties in 

icon^ntional math classes ,. indicating k. difference in the 
! —f ' ^ ' [ A I 

' type of &fewte^it_^served in Math X. / 



of cenclusions 
\l. Fewer students receive success grades in Math X 

than iri conventional lecture classes. A "units j 
/ \ completed per student factor" has been developed, ' 
\ enabling cost-effective comparisons. The value 
\ computed for the UCSP is .62. Wh^n this factor 
, is. used to compare conventional and Math X in- 

'y " striictlon, 'a 5^ reduction in, cost per hour' of f, 
tr^ning a ^"successful" math student resUlts.' A 



kO% reduction in cost« is indicated if one .con- 



siders .air studerjts harjdlfed. 



Grades earne^/^n Math X are found to be 'sighifi- 
cantly high^r^ -a. GPA of 2^92 in Math X compared ; 



with 2.67 in the control group has been calculat 



a 



(t test^ shows •significance beyond tlje •01; alpha- 
level for this difference ^atta X best leryj^s 
those students who are willing to acpept t'iiat 
, le atoning' Is th«ir' responsibility . ^ Of ever^ more 
import.ance is ti^e fact that,52j c^f the^students 



• i 



r 



expos e^d to Math^X continued to st|idy math> while 
the conventicyial math group showe^ a persistence 
percentage of onlyjsS?'. 

' ' ^ 7 ^ . . . ' > r / /I 

A 'ppint biserf^al correlation- of -s|5B^ihcllca^ 
tei^denc^jr to do better in a lect^ure cl4ss aftei 
taking Math'X^, or, /converse Ij^, Joj doJmare poorly j 
in lectiirelafter doing fairly wejl, in -Math X. A. • 
scatter^t)lot revealfed that mOst successful stu- j 
dents i^ Math'X went ori |to be suc^sessful in con- ' j 
ve^itional math^classes, but the-i)lot was such/thajt: 
#ho pa^tetTi of linear regression yf&s present in the 
^ordered pa^s of grades .-r- hertce a Pea'rson r of 
only -.02 w^s\f^und'to exist. 

• ' • ■ . \ .\ 

ConsiderlAg the.\ added services and the individual 

) * ' '■ ' ' • \ 

attention furnished students in the Math_X_settlng 

. 26 
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(the type of Individual atterttion impossijale in " 
%,conventlonal lectiire fclasses), the PSI scheme of 
instruction is Judged even moris cost-efrective j 
than the 3% decipease.in cost of instruction -per 
' student hour indicates. Popularity of^ the class j 
is also indicative of the feelings of students 
toward'^the leai^in^ methq^. , , ' . 

\ - • 

' A careful Study of' thel' characteristics of "su6- 

I " ' ' ' . , • . ! 

cess ful" " versus "unsucces,sfuL" Hath X' students | 

' r ' . - ■ . ■ V| - • } 

woulfl probably reveal dififerences in learning 



* styles related to inatui»ity. I'urther -study of tjie^ . 

• .characteristics. of students and. their success pat-^ 
V terns Is. necessary. ^ A mat c^iilgs of' cognitive . j 

styles of students t6 teacher* and pedagogical ^ 
.sckemes could prove .'useful in. reducing non-success 
' 3Patios..ih all .clasSes... Studies of this type are 
' called - Coignitive Mapping Studies » and perhaps 

should be undertaken a^..next sl^ep In the' anal 




^ ai's. of - lnst?^]^S^i^,s.cii^eaL^ evwit, it i ^ 

'known that, certain- students /succeed in certaa^n - ;.| 
seltngs better than in othters . Consld6ring'\thi3- ' 
aspect. Math X is {irxTVlffirife another way to study / 
B\2LtnoRract±es^ • , \ 
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DESCRIPTIVE STATISTICS 



\ 



TOPIC 
Math X Statistics 
Math" X Enrollment . " 
Control Group Statistics 
Math X Sample Statistics 



EXHIBIT 
Table 1 
Pigxir'e 1 
Tab'le 2 
Table 3 




• ^ . T»bl« I Math X Statistics 



Ntiffljbef of students enrolled at census week between \ 1610 

F»70 through SSnk in Math X classes . ' 

Total .enrollment (Includes "Drop-Ins") • 1747 

Number of students counting repeaters once • • 11^89 

Number of "Drop«ins" (Those' students entering 

after the fourth week,^ census weisk) 137 

Number of "Drop^ns" counting repeatew *once lli^ 



I. 



•4 



Number of Math X students that repeated the class. 262 I 

ilSTl of the population. It. 5^ of the IiJdlvIduals) * . I 

Percentage of students that repeat more than ' • ( " ^.7^ I 

* twice (three and more entailments) • v* ' \ 

Percentage of non-success '"grade.s recorded . ** $8.9% | 

Percentage *of success grades recorded by level (class)# '\ 

' ' * . . ! 

Math 50, Arithmetic ^ ' • 1^.8% J 

Math A, /ElemenUry Alg.ebra 9.3% ^ 

Math By Geometry \ 1.6% \ 

Math CL 'Intermediate Algebr?! \- j 6.6% ^ 

Math dI Trigonometry | 

Math 6, College Algebra ^ 3*3% J 

Percentagl of students that enrolled two times and ! 

received success grades both times ' 'k*^% j 

Percentage of students that required two semesters to 

succeed in Math x /^ b.3% 



Percentage of students that enrolled more than once 
and received a "W" grade (non-success) for all tries 

Percentage of students comp^leting at lea^t two math 
classes in^a sijigle< semester of a.tudy in Math X 3.355 

■ 30 • •• . 



Math X Enrollments By Semester 



A 




^ S71 -FTl . S7S ; F72, 'S73 V73 ""'sqk 

\ 5trMSt#r 



Table 1 Math X EnroUments 



V 



ft. 



Cont;rol Group Statistics 



Gtoeral Information: 

U. - Population of math students enrolled between Fa 
^and the Summer Session of\ 197I;* 

pxip that; took math In 



1 1970 ^ 
Math X , 



and in conventional 


lectutV* 


-type^ sessions ^ . 






B = Sttidents that took math In \< 


:onventIortal lecture 


"type . 


sesslbhs only' 




















. = 81 ■ 








* • 


\ 1 
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. Table 2 
Characteristic 



Gr.oup 
* No. X 



IB 
Not. X . 



AUB 
•No. X 



Students that mad* Wts, in* 
all classes attempted 

I 

• Sttidents that completed a 
" \lecttire class and did not 

^0 on to another math clat 

* Students that .completed ^ 
math claas, enrolled ItTh 
second math class Imt were 
unsuccess^lxl In the second 

class • , 

« « 

— Slnden ls t liat r ^ uft lv e d . -7 

- lower gradefs. In clashes • 

after ccJftpiftttef ' ^ t'f*" 
rjBqtlsitCt^nath^class • 

-Non-success grades earned 
rf (1^.6 W».s, 5 Dis, 1 F out Of 
; 179 attempts) 

Average" ntiraber of units. • 1 



1; 




- 1 



8J{ 



6 n 

U6 565C 



15 18JC 



16 • 19J{ 



U.05 



,10 • 9US 



$2 U9« • 



r 



17 16^ . , 



52 29. 6« 



287 




95 

192 
148 

95 



•f^ATii X SAMPLE STATISTICS 

Number of students in the sample. A return of 
about '30% of 'the student questionnaires was an- 
ticipated. In order to get a substantial number 
pf returns, 304 samples were dravm. Seventeen 
tudents were purged because of present enroll- 
nt 'or because their transcript and grades were 
ngt available. 

students^ in the sample took both Math X and 
conventional lecture. 

stiudents took Math X-only.' 

of the 192' Math X- only studerjfcs^ completed a math 
class and did not go on .to take' another dlass. ^ 

of the 192 Math X only students completed a math 
class ahd went on to take another math class. 

students took Math X and conv^ntional'.math. 



'^52 of the *2^7 students in th6 sample enrolled in 

. math 'et least twice. ^ 

* 2^55 unitfe jier person are . completed with a passing 
grade in Math X. . 

2-.-^2 is the mean GPA per student. (NOTfi: This^ is a 
mean of means — use care in interpreting it.) 
s = .83. ^ , ^ . 
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APPENDIX SECTION 



Appendix A 
Append^^B 
Appendix 
Appendix D 



Appendix E 
Appendix P 



Those Students That Tocjic Math 
After Math X ' 

Those Students Who Did *Not 
Take Math Xfter Math X ■ 

_Siiinmary of Student Respcftises^ - 
FrQm Satisfaction Questionnaii^e 

Calculation' of a Point Bis^^ial 
Correlation: Degree of Success 
in Math X Vs* the Same or Bfetter 
(fp), or Less "Success- (f^) ^ 

CalculatioAs of Costs per 
' ADA-Hour 

Cotoputer ^>rint-out of Control 
Group "(Coded N) and Math X 
Population "-(Coded P) 



29 . 
39 



» Available only to authdrizeol persons 
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A^PEN15IX A 



Information on Appendix 



Columns Indicate calculateiT grade point averages 
made In Math X classes, and non-Math X classes. 



Column Code: 



means greater success in non-Math X 
class aft^r having tried Math X (and 
imay have been successful iri Math X) 



0 meaps no success / ie. , took math in 
Math X and inconventional math methods 
and a'id,not receive a success grade* in 
either mode* . •* ' 



t 



means loweT a,0?{iiSire'meni level in non- 
Math X class 'afte^ having -been invglved . • 
in *Math X (and was successful in Math X) . 
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ALPHA MO. 



LI5TIHC Of iHOSe STUOENrS THAT TOOK WATm AfJBn f^JH X cMOLLWENr 



NAME 



«AIH t INFO. 
SEMESTEa G«AOE C.P.A. 



OThCR math CLASScS 
SEMESTEft OftACc b.F.A. OF UmO»> 
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At^A NO* 



llSriNO Uf- TMOi£ SToOEHtS THAT 1 0t» MAtH AFtEt mJh A EH«Olt»€HT 



^aM£ 



HATm X IHfO. 



OTneH «ATH CLAiSES ! 
SENCSIEK G«AO€ C.^.A. C? . OW^ IH ♦ 
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klPHk NO* 



LISTINC Of THOSE SrUOENf^ THAT TOOK HATH AFTEft HATH t feHAOLLMeNT 



NAME 



lUTH X INFO* 
SEMESreit GMAO£ C*r.A* 



OTH€A MATH CLASSfcS 
SEHESTEII bRAOE C.F.A. CP OAOF 
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LISTING OF fMOSE STUOENfS THAT TOO* MATH AFTeK^NATH * CHKOILMCNT ^ 
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MATH X tNf^O** 
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x«w 




S 


74 Aig 


3 


r ■ 1 


4099SI 

40995 I 




74 


'x>w 




f 


73 A«S 


- i 


r — 


1 

424000 
424000 
424000 




S 73 


X-M 




F 

S 


73 A-y 
74 15««I 


i 


0 

) 


1 


-1 

429Mi 
4^29««3 
42VS«3 
429M) 




SS 74 
S 74 

F n 


c-c 

A«C 


2* 


F 


74 0«t 


3 


I 




♦3»22l ^ 
435221 
439221 
43W21 




F 72 

SS 7^ 


««A 
A*A 


3.4 


S 


73 |7A>A 15 




I 


1 
1 


441517 
441517 
441M7 
441517 


* I 


S 72 
F 71 


4*At4*A 
C>A 


4 


F 

S 


r 

72 7A-A I 
7^ 7A>A 




I 


1 

» i 
— ^ — ^ 



s r) 
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klPHA ftO, NAME 



tlSTlNC OF THOSfc STUOexTS THAT TOUIt HAlH AFTEt «ATH X tHfcOH.«6HT 

OTHEH |«ATH CLAS^e^ 
SEMESTER* CJtAUfc G*P*A. 



MATH X INfO/ 
SEMESTER 6RA0E C.P.A. 




SS 7050-C 
F 70 C-W 



1 



F 7) 



F 7) iO'U 
S 7* 4»C 



' ,5 74 
F 73 
SS 73 
S 73 



x»w 

8»C 



2.5 



f 73 0«W 
«f 7^ i^O'li ' 



• « 470999 / 
470999 



S 74 X-M 



f 74 )0«C 



47626) 
47^245 
47^265 



S 73 5 7 X«M 
S 72 



4«)II3 
4AM13 



SS 73 



b 72 A»W 



F 74 G» 



49>979 
■ 49^979 



S 72 X-M 



F >2 6-C 



5079T9 

507979 



S 74 X«M 



F 74 A«C 



5153H 
515314 
515314 
5153»4 



SS 74 X*i* 
^S 74 A«AtC>C 



527341 
527341 



F 73 0-C 



-S 7 4*C,f 7* 7ASV 









527511 « 

5275U 


72 




' 5 73 p-C 


2 1 




/ 


54933> 


SS 72 


x«w 










4 











-I 





^ 

^ ^•797 \ 




S 72 50*A i 



S 7* • C«4 



* 



41' 



- V- 




V- 



ALPHM NO 
60VT97 



4U370 



rr 



4230CO 
*423000 



42Vl34 




\ ■ 
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1 V-^ 



•t 



LISTINO THOSi STUO€NfS THAT /OOK HitH A^tCA MAT>^ J 



S£HtSTe« &1 



73 



\ 



y 



k^OCLX€NT 



F 7i 4-0 



\ 



Fy 7* 50- 



73 j 



S 73 I5«ai 



F 74 ft50«W 



S 7* 




1 4 2. 



/ 

A.: 







6341,^3 
4347^3 
, 4367^3 


1 


F 


71 






* 


F 71 50**/ 

S 72 15-C 2 


1 


4 


44I312\ 
4473t2\ 




F 


70 

I 






• 


_ 

F 7^\a«W.C-4| 3 


1 


4 


44J424 \ 
44«|924 




SS 




0-A, 


k»A 
- 4 


^ 71 O«0t 4«o 

F 74 7A«C 2*8 






^ \. 

i 4>l4d7 

6>1407 

4»1407 

451407- 
* 4514^7 




s 


7* 








f 71 7A»C 

S 72 7B<Ct 15*4 
\ S 74 A«il 
' SS 74 A>5 2*i 


1 


4 


442500 
642500 






74 


> 

\ x«w 






F ' 74 A«W 


0 ' 




442tt4 
442t94 * 






73 


C*C 




F 73 15«» C»ii 






470075 
470075 - 
470075 
470075 




s 

F 


72 
71 






S 72 i^Uf 0*\t 
F 74 C-¥. 0»W, I 








\ - 

• ■ \ • 

. 



I 
f 

/I 
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LISTING Of $TUOCMT$ TMiT TOOK MATH Af TEK MaTH A ^MjUlMeNr 



MAII€ 



MATH I IHKI. 



OTHCft MATH CCiSS£& 
S£MCSt£lC vAAtJE 0*^*A« Q? UXO^ IM 
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ERIC 









S ' 74 50a^ 




0 


7A9A54 ' 






; — ^ 

SS 74 


» 


0 ' 


•027tA 
t027t% ^ 




/ 

/ 


/ 

f 74 A«C \ 


2 


4 


^ t 

ti;271 
•11271 
•V12J1^ 






# 74 •>% 

S .73 A«K 


3 


-ri— ' 
1 


SI 1449 
•114i9 
^U4A9 


F 74 
SS 73 


< ( 


* SS 74.;»50«H 




0 


^ - 

•14447 
'•14U7 


f 72 


— r — 

t-C 2 ^ 


■F T3 4-C , ' 


2 


1 • 


. t" 

•4530 . ^ 


F 73 


50«A 4 

* ' t 


S • ?4 l5*C 


2 

*-r- 


• 


•MU4 


F n 


, \ 

T - i ■ 




. F -n A** 






•75250 * 


F 70 * 


i , ■ 

w Jwt / 


F '70 15»^ 






«7WS^ 

•7907S • ^ 

•y9ofi V 

'S7907^ * \ 




4 • 


SS 7t p*« 
F 71 0»*i 

s rz 4«ftt o*c 

^ 72 ^7A«» 


2.£ 




•4om . 1* * 

ttOJ75 ' ' , 

•AO^rs 

. 440175 


F IV 




* ' ; 

S 72 15»C 
F 72 7A»C 


2*6 




•V1544 

^M. - ' ■ ■ ■ 


F 74 


• 


1 






: A 


\ 

*r • . • 
' \ 




• 










\ 
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L 


• 

« 

* • 

• > 


1 








i 
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tlST|N(» UF THOSt $ro&ENr> That ruUK l«4l^ A^TEH AATh X eNkOLtl^ENT 



MANE 



MATH X INRJ* 



OThEK math classes 

seMes^ca caaoe c.p.a* cr oxu^ in 



>$ / n v)«A 

f y73 A»A 



F 73 



X«tf 
X«tf 



$ 7^ A«C 



••^•90, 1 



/ 

F 71 



* X»¥ 



^ 73 A»i» 



I 

MVM3 
§99893 




X«W 


^ ^ 


. .6. 


«• 


90V312 
904312 
9<^%312 






S 7h 50*^ 


0 




908721 ^ 
908721 
908721 
908/21 
908721 ! 


' ss 7* 
S 7* 
SS 73 
f 73 


X-K 
X«W . 
X»tf 

6-0 I 


# 




1 


9ll53l\ 
911531 , 
9ll5>i \ 


S 72 

r * P ^1 


, x*M 
,x.»i 


• V 71 »5«w 


\ 





91i53l 
•9il5^3l 



72 IM 
''S 73 0«W " 
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/ 



/ 



S 72 528 
F 72 490 
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APPENDIX B . • ■ 

i - ' ' \ 

' STUDENTS WHp DID NOT TAKg HATH CAjSS6S AFTgR HA 




/ 



ERJC ' 



212^90 X«W 
212836 X'»W 
213000 X'W 
220514 X»H 

220514 ao«c • 

.222319 y&OaC 
X=W 

222441 XiW 
222597 jX«W 
225090 ,50=C 

i 

22530^ >X=W 
2304S8\x?W 
231346 X*»i 
242381 
'247 U 5 50^8 
247125 B«C 
251460 X-tf 



F 

S 
S 

s 

F 
S 
S 



73 518 

74 54.7 \ 

71' 511 ! 

74 525 

73 518 ' 

/74. SizS 



74 547 : 



F. 73 t540 



73,540 1. 



'26098^. A»C 

,. .f •• • • 
2{>iBf^ B«A 



CO 



26^340 X»H 
71597 A^a 



SS 7^ 074 



271759 X«H 
^27181? X=W 
2780ft7^=W 
278327 X=tf 



73 S7T 
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THOSE sToniyrs v^o did hob taie hath classss after hath X 

. . . ./■■ 

278327 SO«C 
280861 X>W 

282S15 50xA ^ 

288321 A«C \ 
. 292198 X=VI ^ 
; 294387 X=W I 
294337 X^W 

II 




;/ 



THOSE STUDSHTS WHO DID HOT 




\ 



460350 X=W 
460350 A^A 
46a8ll 
468823 V=W 
472989 50=8 
475^18 

493 i 62 A-C ' 
49ii>23 .50* A 
; 498S62 A^B 
50744^ X*-W 

f < 

507971 A»B • 

50932.0 X=jl< 

512062 X#W ■ 
f 523744 X4w 

523744 Xllw 
■ 527475 6»C » 

527475/ 

530928 50»B,A-*e 
-532785 50»A 
535945 X«W 
- 5359- »5 X»W 
535945 X^W- 
535945 C=C ' 
544155 
.^5106.2 S=C *r 

W ^ . 



SS 73 080 
S 73 577 
73 A=A 
SS 74 074 

'I; • 

S 73 599 




i. MAI? CLii^S AFSER MATH X 



551063 •X»W 
551629 X»W 

• 55l629_Cf A^ 
\^5^9 Xa« / 
. 552369 X«W 

552369 50«C 
552677 5P»8- 
556005 50»A 
5590182 XsM 

• 561095 y*:! 
• 5610<;5 X»H 

571952 XsW 
57584-J A»l 
581484 X«W 
587443 50»ft 
58T4«TU«C 
587518 X«W 
587518 D«C 
589070 A'C 
594690 6«B 
596183 0.»B 
596479 X»W\; 
596479 D=0 
596607 X«W- 
596607 0-A 




THOSE STurefers vho did hot take. math" classes after ^math^x 



/ ■ 



597508 X»W 



599155 X=W 
' 599156 X»H 
599734 SO=A 
.60«>i906' X»W 

.606906 A=c' I F .70 .5*0' 
607239 X*W, S 73. 576 



F 74 

F 73 540 
F 74" . 
S 74 52 
S 71 532 





SS 73 j .090 



0 



69541? A=»C . 
» 

69«<t51 X=W 
.>S.^_I . .-■ 1 



F 

S 

s 

F 
F 
F 
F 
S 



73 5ia 

72 528 
71 532 

73 518 
73 518 

73 5li 

I 

^0 540 

74 525' 



/ 




7024265 X»W 
703b00 'SO^B 
7X2697 X«W 



SS 74.X-074 
F 73 >17 
$ 74 •, 547 



F 72 49jO 




S 74 526 

I 

'73 518 < 



73 |5t6 



I 



F» tJ 540 ( 



SS'72 063 



r 73 /5l8 r 
S '74 -547 : 
S 



I 



744075 X»H 
746658 X»W 
746458 B^AH, 
74665&'.A»A 
'769286 50»C 
772491 \X*W 
773j|49 X=W 
773*49 X»W 



74 547 1 [' 

} ' 

S/S 74 074 j j 
F 64- " 
S >3 599 ! ' 

*r7T 'svt' 

F 73 •54>0 
S 525 

F 74 . ^ 

• . •■ -* . 
s . 7^-; 547 I 

F ,73 540 I 

.S 73 576 ! 

F 73 .540 ; 

F 74 ] 

■ r » 

SS 74 073 

'» 

• • ■ . (' 

. • ■ I 



48. 



■r:I 



■OBOSS S' 




S VHO DZS BCfT TAXS 



.7780Sf8«XsU 
'♦780780 X«« 



. ^TBlllS X»H 
788472 X»H 
78B472 XsW 
788^72 DsB 
•7951^f/A«8 

80I52T A>AtC*A; 
80i5^ iTx»«< 
Sp,257ll X«J 
^817071 X«W 
830521 XsM / 




S 73 599 

\ 

S 71 ,511 



'I- 



830521 50«B 
830521 it'C 
83217-1 XsM 
83538)^ XsW 
8r353dd :x*H 
839200 X«W 
84^927 X«H.^ 
843^^1 X«W 
844523 C*C 
848354 XsW 
8V8838 X>W 
854290 X^ik 




S 74 ^47 • 
S 73 600 i 



S 74 5^7 * 




CLASSES iirnsR-NAmz 




8?9?^iolA 

9(i4870 510«B 
^^870 A«^ 

^ 910096 X»W 
• * 

910.096 X«H 
4 91822Q X=W 
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APPZITPII C SUHHARY OF REPLIES 



AKTnoPCVAacr coiuu 

IKSTlTUTtOMiUrilBCMCM 



297 Quest ionmlres in^iled 
49. Not delivered 
74 Returned {30%) 



CMOiia u A ruTH^ cu» at 



YOU Af€ MN6 A zmiAlCsmfU Of Stooon CmU ICA(4( tOU QMCC 
' AUTdflfC YAUCr coi^k. 

Tj« M^T/tjiVIIIII II ICtlMVl ir KVMlllt T|ii OPINIO If TH W»T1 I . . , 

THt mtil TXC Tint 1« AiMI TH IKCSTIIBt IfVM. Ylil AlMfliyWltl »Ur lUBf 7K HlTB X 
UilllM ICavtl ItTTCI ril AUlTVIUm 

OIXCOTlOMi Cffll«CU» M ITHWtIf niM Ti« AitWtH M Utl ^MtfTfli tflttf* Ait ilWfiTt HAMI 
> MITTtl tl TM irrtMC III! M T»tl f¥NTtlMtU« 



1, Mmici ir HITS oMruTti 11 niTu ; 
u MK »• 3 cnnn 4 hiti 



8. 



I. 



1/ Til iiCAU Tai im'tinu.iiiiM VtticiYtr TtM niTii V*itiC<M(Vt Titni 
0 0 2 3 2 6\ - 5 6 6 - VIS 4 ' 25 IQ 11 

mrn z • SniiM» r • nu^ » •Wtici'isaiiii, T0j^,72,'73,T4 uhcati tU tui 



N^99 



I1 OHnillll VITB IT1«I CUIItl HiVf TUtl^ fUilf UIX MlT« X l« T« 1M. latU ICMl 

0 12 3 4 5 I f 

lolnlvia 

AI4BT TWC lil«k 



• ViTi*ttrrt«T 19 

lT«tl »UTS 

omti 



10 



^ l5hJ.6|7ll0lllU.1&l7l0l 21 . t^nStiMTn.. ' 

£iS-ffCI AtdBT.TwC lif«k\\ ^ mCM ifll^lirriMiT 



^0 I 2 •3- 4 



rictiiit iitt ) 



5 C 7 • 9 10 



Hotet/SeldoB- did both ^oxes get/ 



t M mitr , . . . . , 

/ ^ — ^ / checked by the- ^aae sample 

I I M «mU /t» OMMIt lUT* CUMIt H tTHl kjiMtl jO I 



. — F — ■■ r— ^ - 

,4# uiiu m eiittiti Tixiif itWi t«*i iuti tuWu ir 99n9%f 11 « riwii limui it Tk 

fVTl X r«WUT? Yfl 

^ ;^ 58 13 ^ _ s»-.3 _ 

9* WlU TM tCrtAt H|.T« X /II tmt AHAIMI llAT«,»Tl»r iPfTK imiTVItlY It UCI AtlHft YI» ^ ¥ 

. . > • 1-^4 W'l ' ' V * ^ • . ' ' ^ 21 2 

$» UIIC Tli A«U Tl MT nUr rMM Tit IMTtMIMI tA jmCTIM Witl m •CCN»'tT It HlTt X. (nttlC TM lUU) 

s«2«62 H«74 



II A riMAT ijni 



f ! 



0 1-8 



^ i * T k * 10 l»7.91, 

JH0l.3lll3l3 1l2|.lim5l36l 



ItVll 



itis7 «r Ti« 
Tmi 



7» HIV *iCAiAiu* III Tti rill Tn Ttx7»Mii yiii 11 rktt X 7 

0^ 1 2 3 4' 5 S T 8 ) 10 X «6.87 ' 



mr«Mi0ut Tt 

UAI« MM m TtATS 



|0 1.0 11 (4 U [1^ 7U0|17}3ll2 



niCN iirrciCTNCi 

l(#ftT HATH Ttsn 



►2.13 . ^m2 



/ 



^5 



./ 




Z$f2 W 



'fSin)IX;C, (CCOT>) SUMMARY 0? REPLI2S 

/ 



(fkuti MAM m l«*U 



.'32 • 35 
tAtii far ariiiuct 

It IUT» CUWIIf M¥ 

^«vCll mats'* h nt rcik 
vf« uiiiii It Min X 7 



i 



iicniK/rrrr cta<7 



/ 



\ 



0 1 2 y 4 5. I^-J J • > 10 ^*§*3§ 



M|C> Ull TWV 

I lull 

II A ucmi 



^I6l9lsll4r^l4l5l3 till 

^ • Allat TM * MIW «« 



lAHC 



MICH M4II 1H9 
19 UtWil 



OA 



U \ J0tmt$i9 m ruTviii fun x^iurti iiuv. ftuti uVt ti«ii mniw it ruciic tm / 
ir^tnun *cuk* ii tmc iix m«v'iiik 

In hox\ fm ' / V Factor of "Rang© of Opinljon**«s 

in Doxu. [3*41 iiu rACiM {ai iTvir AT mi •tfvliAn). - — ° . f 



sW.91 



l3*2l CA^ STIIT lilr TMIC Ttfia VHM VUXIlU* II IXKIKTSI ''ss.SS 

[iTs] Tunim All mcAAmit (ii uiT UAniM i^cn) sv^l.X 
> itfCATAiam ir wt« iirrmwiiT ir maid , s-'ff .83 
Till. itrrfiiiT ••II •r tmi tuchcii Hs-ucniiif tTuii«T-»iiM« mm s x»2 



^•2 



|3>7l Tic AiikiTt n Mffi A« riiT thmwiva ciimi a« imTiiaiii (iiTAtiiitir IS viiit s ac«59 



IV A llMkI It^lTIl) 



U |3*6{ 9^11 Clffll XfMliUfllT (CAI iMrril All AT AIT TtMC Willi ICMUA SIMIITIM) S TZ^JS ^ 

K l3*^i liAiiii {•• 0«i ir r< tT»|) . ^3 s:i.04 ^ 



^2 



to* SCUCT IVt' rtATVIIt AMTI TMT TV* Vm lU^ TKC ^tAniT AMHIT 'iMMCf VHIT* nilK TKH iCVMt 



^3 

k2 



ItW Ifl/lif MUniT AMHIT ir IM>tH0<tlt ' /. _ X)TH ITIM / . 1 

. 6 marked A; 0 maijked B; 22 nsaricecl (j; 3 markod D; 11 marked E; 1 xwclUd P; 

QamUiwi / 2 carked G; and , 3 aarkett E In **Iteni needing greatest i sar^roTOcent 
. , - J 23 dld:not EarJc any £ , ' ^"^[^ ^ 

. • . ' T ; : > ' i 

5 narked 8 narked B; 5 narked C; >i marked Dr 7 marked Ej 1 ^afkid P, ' 
and 4 marjced H ^ ''Other- itemV 39 did not iiark any.- : 



U7 



• «<j 



ERLC 



\ 
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AP^MDIX D 




Point' Bisferial po^nreiatibn Calculatibn / > 

\ • '■ ■ ' i 

-Those stjidents who pec^iVed Higher GPA in lecture ; 
classes ( conventjipAal math instruction) after 
having succe^fi.liy completed Math X . | 



•f Those students who received lower GPA in lecture ( 
^ in math clashes other than Math X after haVdug . ; 
taken Math X (and were successful in Math X5 

■• " I ^ " 



• Y 



/ 
/ 3 

2 

1 

0 



. r 



Pb 



5 
,0. 
23 



. 38 



n 



.13 
3 
5 
1 

1 



f . 



17 

I 

•9 
'10 



25 



62 



68. 

20 
. 1 

•0 



116 



fY' 



.272 
" 81 
40 



Of ' 



1 . 



(62)(44) (18)C 



16 



.VC38>C24)(62)(!394) |- 115^ 

f ^ 



■ -1680 
"319^ 



-.16 
18- 
■ 10 

jo 



-.52 . 



tjiat»stjadeht 



. »^ 



~ .-7 



The negati y point biserial value allovrs one. to infer 

a lov{ GPA in Math X went on 'to 
al math «lassea^, while sjjudents with 
did not do as:.well in tsonventional \ 



/■ 



better, in con 
high grades 
math classes 
same in either s 




e students seem to do about thie ' 



APPENDIX^E- . 
Calculat^^ohs, of Costs "per Student H<^ur ^ 



■X 



General Information 



Year ~ Costs of Educatidn 



1970-71\ 
.1971-72 

1972- 73 " 

1973- 7^ 



$ 2,045,4p5.00 
2, 23 8/378 loo. 
2,353,307.00- 



2, 



Cost of Educat 



3178,422.00 



on ff Current co; 



Pne-AM = , 52$ 



ADA 
2684 
2672 
•2662 
'2807 



CQst/ADA 

$(-762. i^5 
810-. 42 
^84. 04 
847-32 



sts calculated by 



combining 



sategciries ' IpO . > 
hroiiigh 80 3. j' ex( eluding 509 



Hours ;of IhstrufetlgA 



listriVt-Wid? Cdst per Hour of Jnstrii'ctlo 



■ear. 
1970-71 

^972-73 
•1973r-7^ •• 



I- 



Cost 

' 1.68 
. 1.61 



;loif 




/ 



f 



Cos1rn)er Hour in ^th Instruction . {Ba^gd^on -a- Lecture 



Year ' 



;ia^" of 45 ^iu4ents) 



Cost 



/(Gosfc qf^conventional instrij^tion from report 
Comparing jlnstructlonal Costs pfi Selected Programs 
at a Junior Coll'ep:ej see" listing (5) in Bibliography, 
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CLEAR1NGH00SE FOR 
. . ^U.UWlOR CqU.EGES 



